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£ A-h'i7i7flR8l 2 2*»V 7 h*7xT • 4 V* 

rtanft/mup. jaajf-A'-^y F£ft«frstj£$ 

^/V7) .j ^ _ y^y^r tcjfgt $ ft. § . - *?mcDft*4 
T 4 "Xttf 7"A— f->#\ ;M T" -f 7£-3— F fc2M-4* 
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[n**i] ?-?z*tmi-&mmT$>-?x. 

( i i ) #*>f f 4 ^^^•m^^M-'f f- ^ rfctfr 
dU 

( i i i ) IMBiJMMHKSBjti, ffiffi^M^ x 4 

( i v ) HtrlE^^IR^ii:, MIS^^M -f -r -ftc&b 

[ft**2] mfl£#^-SiRIB(i. A-p^x7H- 

x i: -r ^^mmvhhn^m 1 (ceiK^sa. 
[|f**3] «frie^siRgp{i:. y7h-?i7^- 
^fc-r&-fv^-ru^r*4 if** i (ciegco^a . 

a. 

[|f**5 ] lM3M"f t" -r 7=5nfiHHi. • /\' 

[|f**6 ] t- -f 7"3r9-77P-^>{i, IM--f 

- K^^rj-^six, Buie^M^ -r -f yt-ty>— 

^TmfiyMW T" -r 7*3r<— • •9-7>— fy^ill 
*• U 9— V L . fy|£^*-f -r -f 7'gr^-^ • -|f 77t~ 

[ Iff** 7 ] mfl£^N> ^T^-r 7 ^VfV-f- 

1 n** 8 ] mtm^ -f 4 7%k=l*> . 7vw- 

HBW-f r- 4 7"&"9-7VU— f-^^-f -f 4 y=ir 

6t> iV7iov ^tifr— otcieaco^a . 

[tff**-§i — H?Sil#-M f -1 T^^V ■ 1; — f— 

it 5 if ** s icieiB <7>js». 
[ if** 1 0 3 mrEft^Hftgwi, w&r>* -4 T<r> . 
#*4 -r 4 7'3nft^\oU ^-ytJE^f £ifcsD|f** 



C If** 12] mile V 9 -ymnm&M* h?4~r 

(D 3 2b*y hm&v?-ym 

( i i ) 6 4t*>y hfflRU^-^tt 
( i i i ) 3T7VJC ^ h#BSiJ 
( i v ) 1 <J^»??»/J>SWl U ^-Vffl 
( v ) 2 ifc&t&3»/JMftj£ 'J ^— yjS 
(vi) &LttZ&\&y?—yft. 
<7>t\<r>— ofeLh^iii-TV^ff** 1 1 tcfeScT)^ 

s. 

[ If** 1 3 ] ffi1«MMgfR«;&« . m&.<n 9-4T<n. 
Clf*il 1 4 3 lBK«iaw>*4 -f 4 7=5:^ 

tiTv om^imx'hhm^ 1 3 csaa 

[ If** 15] -r-? Sr^a-t -S^r^-C'^ o T , 

( i ) 7-o-fe.y-tf. 37riV>T^f^/^^t 
^*-f x 4 7^^ L . 

< i i ) ^M^-f -f -f 7%$i^m&cr&$*4 t j 
^•SrariieT-o-fe-y-^- 37WotH?f§ni.^f ^ 
7-^^/v i: Xf77*lIL, 

( i i i ) MfS^^M t- 4 f 4 

( i v ) ftrle^MW -r 4 7'^ifr^-*-^* 4f-( 7"^ 

[»** 1 6 ] If** 1 5(0MCt-5tf-^i 

yti-^ ■ 7o/5Agfl. 
C If** 1 7 ] ?Wt0®«OH 1 Tmm l3i>J:yii 
875SH2 1 S-#^LT^«W(cB§-|H#^(cieai$^^ 

I li** 1 8 ] ^HB^H 1 Jb^H 1 3 is «t rxia 1 

1 if** 1 9 ] mnmmnm 1 nmm 1 3 ^ j: if m 1 

[000 1] 

[^ B JOJK-f Wrff^ff] -<^%Wi. f-^M^ 
HtcW-T*. iOI$L<(i. -I<0&HJi(i. *4f-(7^ 

-htl.f-^ffl^fitJ)ot. ^f-<7^3 
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[0002] 

[ ®&<?>mifbm\ififfi& t x 5 1 -r& mm rn n 
cr>m&hm v v &t>wmm zti& z t zmtt -r* . 

^HfTSflT s flOSSr 7VI-— f - >*>|lttttcS3l 

[00 0 3] rn-b7t' nrtioTISSIIffSii* 
*4 x 4 7"&rfHf > N UtTt^feioT^-'f x -f y^r^ 

* Ttcti&te^ x vmmzmmtihtf. x o na? 
[0004] mnmm^m i 4 tts. #*-f x * 7*&n* 

t/tb UP- r -r >"*\ x -f 7^rtr;P- x^tc^ 

3-/142, ^f&01»£-*f|frf fiV-1-Vtr)X9- F 
Izm&mWXflii L (invoke _static)tft 
^IzX^T'ffhtlh. J t7Jl<—1~y<7)&h D tz^ tsm 

[0005] ^.ft^Bon i 5 tcii:, ^ r^-rr 
— /p-ri> otc^ v ^ix & * -4 f 4 y^mt 
&LTu7yJ*&7r,Zi\X^h. Z&miz&^X , *W 
-f 4 y&m?'? Atf)0?tf ttj L 2: x 7't'7°o ^7 
A^f^-fyfi. ARM^7'y'x? h • 3-F^Jg 

;^BL<ad dress >*?IU iRHt|l£:M x -f 

yt't/^-fy • y"nyyj±<7)fflmzm.&. b l < a 

dd r e s sXi^Z:. 7nt 7 f • 37«l/yX^ 
;b9(C MOVS pc 1 rMM^fO't'^ 

y-fc-Stf. mnztifzV 9—y -TKi/xjy 
c^t^tbS-fi:. fiiCct-jt^'J 'J1r)\,oWXf\£ 



-rs. 

[0006] jRftHBS<0H 1 6 fcii. f - -< 7*^ufl/ 
UK L 3 - F t , **-f f - yjflrDft^aj Ln-KhCi-j 

&bt. itt-A -r A ~7%a$T/R irn/yA'Vi: >J 9- 
ytfftfrtl. Z<7)m&l,zl&, ^e-F • fxy-/'li!®t 
§ii-f , i /cii-e^t*>0fc*^ 7^Dft>-ffiL7*D 

^•'7A^t u^-y*»ff*>*i N -e^w^-tcti, t-F • 
&*>*)0>»*-v4rti\,±* 'J f-ytfmmizfthti&m 

x-f 7^DPt«"aiL7'n>/5A/voU ^-yrSfftS^; 
£>lc, HI 6 ^7>-x 0 X\ 7- -f 7* 

d o_r e t u r n 

LDR Rtmp, [Rframe.#previo 

u s f r ame ] 

CMP Rtmp, #0 

BEQ return to native 

r e t u r n_t o_ j a v a 

l^f-f 7cr>i;*;< ■ a-\is\coO?—y$:fTO-t — 

F 

return to nat ive 

f< 7«ARM^fc{itA (Thumb) =2— F^ 
tOU^->-*tT^3-F 

lfC07 U- Affi^'# 0 T£> o 7c*v>' ^ fr*m&?i> X 0 
Wi<. V*rrt - 77F"7x7* • -i y?-7V flzX-oX 
ARM^7y'x; h • 3— F^M^ili, ^>^\ • y'W 
h3— F (bytecode) -C£>&. BU^7l^— Affl 

7^t*Tt. ^f-f7^7D7 7A • =e— F (-TSr 
io^), ARM^7y'i? F ■ 3— F) 'vcO'J^-yii'ff 
•- b . m<V? 1^ -Affi^# o T-=5rV ^ 

Xh-^X. ^0<74-7n/5A (-fttfr-h. isW 

[0007] U ^— yifi'rtfotlhtzVZb IZ s D?^"tiJ L 

7D/ 7 A#. ^-f f 7**nfl/aj t7D/7i*t?»o 

fcjWls*-f x-r 7**Bf^aj L7o/7AtJ>-)^^ 
5£-f S ^#5r«SK»^S t^Ctll ^7t-7^ 
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^f^rw 

[0008] ttftHDOH l 7 ca. #*>r x < 7<ry<s 
— -V (veneer) t7JU—^yi)K 7" * P^Bf 

[0 0 0 9] #^-&k. ffi^7?/5yH *>» WO 

& 0 US-A-5, 80 5, 895. US-A-3. 9 
5 5, 1 8 0. US-A-5, 970, 242. US- 
A-5, 619, 665. US-A-5, 826, 08 
9. US-A-5, 92 5, 1 23. US-A-5, 8 
75, 336. US-A-5, 937, 1 93. US- 
A-5, 9 53, 5 20.US-A-6, 021. 46 
9. US-A-5, 568, 646. US-A-5, 7 
58, 115. US-A-5, 367, 685. IBM 
SfcflffllERfBft (IBM Technical Disc 
losure Bui letin) 1 988^3^83 
08-3091 ri/fj.—XV - J yxhy^i/z y • 
-by h • ^>tL°^ — ?C0?zfrC r )i/X J r2±/3 7 Oxjj. 
U-^Sarn-fe^if (Sy s tem/370 Emu 
lator Assist Processor Fo 
ra Reduced Instruction Se 
t Computer) j. IBM Technica 
1 Disclosure Bulletin 198 
6^7 nm5 4 8-5491 r 3fe£!l!^ U -X/ 1 A 
^X^l/-^ (Full Function S 
er ies/1 InstructionSet Em 
ulator) j. IBM Technical Di 
sclosure Bulletin 1 994^3^ 
^6 0 5-6 0 65 f R I SCTD-fe v+nz&tf&m&i 
BIC I SC7-^f?ftHWxai/-? (Real 
-Time CISC Architecture H 
W Emulator OnA RISC Proce 
ssor) j , IBM Technical Disc 
losure Bulletin 1998^3^^2 
72irxSii/-y3 >$iJtWrn v 9 £ ffiv *4 tttB^ 



ft_L (Performance Improvemen 
t Using An EMULATION Cont 
rol Block) j , IBM Technical 
Disclosure Bulletin 1995 
^1^537-5401 tUT^-Xb • >Xhy 
7 is 3 y • -fe -y h • 3yb°i— */lM • i/XfA 

(Fast Instruction Deco 
de For Code Emulation on 
Reduced Instruction Set C 
omp u t e r/C ycles Systems) j x 
IBM Technical Disclosure 
Bui 1 e t i n 1 9 9 3%2^m2 3 1-2341 
rjftttrfT-^f^f^r ■ rnt«yt (High 
Performance Dual Arch, itec 
tureProcessor)j N IBM Techn 
ical DisclosureBul letin 1 
989*8^^4 0-431 ^xfV3 7 0 1/ 

Of-^y*/!/ • yufyj* • ^y^iu • uvv-F • v 

— F ■ rU7i7f (System/370 I/O 
Channel Program Channel C 
ommand Word Prefetch) j , IB 
M Technical Disclosure Bu 
1 1 et i n 1 985*6^305-3061 ^ 
£-?-f ?o3— FSIIBXS V - * : t9^ 

(Fully Microcode—Control 
led Emulation Architectur 
e) j , IBM Technical Disclos 
ure Bulletin 1972*3^^3074 

-3076i^xs i i/-y 3 ycorz^comim^n J: 

MfcTOK0»^(Op Code and Statu 
s Handling For Emulatio 
n ) j . I BM Technical Disclos 
ure Bulletin 19 8 2*8^^9 5 4- 
9 561 rm£co^i*-}*fctZ><7)lzmLtt£& 

~r >r >^ (On— Chip Microcoding 
of a Microprocessor With 
Most Frequently Used Inst 
ructions of Large System 
andPrimitives Suitable fo 
r Coding Remaining Instru 
ctions) j, IBM Technical Di 
sclosure Bulletin 1983*4^ 
I5 576-5577I r X^ jlI> — i/s ytffr-% ( Em 
ulation Instruction) S7r 
—A ( s Fu r b e r ) CiilSARMy^f A • 
7-^f;f t (ARM System Archit 
e c t u r e ) „ ^v^v"— (Hennessy) 
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-Vy (Patterson) lz£h&m3>V*-? 
■ T—^-T^-f-V : iWrro-f (Computer 
Architecture : AQuant i tat i 

ve Approach) ijilffU' 'J^K^-A 
(Tim Lindholm) J:77V7-^x!Jy 
(Frank Ye 1 1 i n ) (:il,f Sy>A* ■ a'- 

^-*)V ■ V>— >j±m (Th e Java Virtu 

al Machine Specification) 

[00 10] 

om^m^m-^-y^r ■ art, a i) it* 

•'ft -f 7tc-fa%M-£rmtz-4 -f -r 7^ifr^-£Birf£7°u-te: 

•y-tr • n t j; ^ffcotzib iz a- -i t~ < y^^iznm 

( i i i ) 1?TE*-frSK^t±. Bffie^-< r- -f y%fir% 

%&<r>ittA -r 4 -rtt^n v ?->izmgLx . ® 

S^M-fr--* 7%rft'$lzV?->L. itz. (iv) 
[0011] *SMJ§Ji, f -f 7bft*4 f- -f 7'cOife 

8(*(CKS«$ft5fiM*S:, #*-f -r * TSrtfM*^ 
<£> U ? — >-i3 J; l^M -r 4 T^rfH^co t> ^ — y^O^T' 
«tftL, -cftfcioT, )UimWWf^4 
iHs-ii J: <>'*--( x-f 7'^^> 'J^->-§^. .IO 

b\znv\&L7uy?j*<r)&st% : *x. y 
[0012] ffr^aflKflUi. 3K«»5r*JB*£» 0f# 
[00 13] IflRSftfcdMHi, %-<cr>m%:Z>mVixlR 



*^f^ 7*=S^M5- fc -T § ft h . 

[00 14 ] mo-Wl— x>C. ^-fx-fT'isJ;*/ 

fcWfftfflv^ftS. -tftfe&flcoy^-j'A^H 

Tit. iE*A -f * 7^+r7VU-x>-(^;M -f 

. Ma*rluE^^ -r ^ r^3- K^sM^Mie^^ 
[0015] %-4~7~ 4 7%a-Vtlt*4 x 7'^7' 

>- ffl v ^ 4 £ t , ^ ^ -f t- -r 'j 9 - y X'h *r?' 

t- ■< 7"^rr?- h* *^ a> -a—iV-h^ ZtLhz\ > r-sj 

[0016] • S-iMlttC 

=fc -5 TMS $ ft & H3r S ^ =t V s ^*>f -f -f 7'^r-9-7" 
/U— f - A f -f 7" * 3 - K A, =j —iv $ ft S t # , 
^-^r - ify/u-^v*qftWc^oai$ft*lftBg^llM5 
CTtcfc v-^T W WcfR® § ftT ^ S . £ ft *■ M&t & coiz 
mzft 4 L v ^&ti . ^- >f f - -f 7"^: 3— K t&^^f ^ 

zco^^A ~t * y'^K—'V ■ ^7')V--fy-h^w.^ixh 

(nest i n g ) tfiSS&tf— h $ftS «t 0 lZ 

[0017] mie>i&i L^im*ti*zmmMizt$^x 

??»/J^^(l, 2<«Sr«»J>tRjfitf4feti*S:*$* 
l. ^ftr 'J ^ - £ £ fc c7)T'^ -5 ft*<i r- < y^fg^ 

^mx<7> 94 7°w)9- ytmm $ ft h . 
[oois] mtmizx r>-r«. wf^sft^^m-^p'i 

o#— >; ^ - ycoA^itgt^ftx v \& fi\ {\ncommm 

lzt3\,^XI,i. ffiftl $ ft Mz*4 t- >f 7^^r 
^co^Stco |^ancftfiW- § c b iW i t v \ 

[0019] m<7>mj£frt>JLX. Miif-^*®! 
■TSTT^riSttL, ( i ) 7n-fe.yf • n 

mzrth. ztx ( i i ) t- ^ y^^m^n 

*A T" 7"&<fr^£lwfe7°c?-fe -y -9- • 3T(c J: SH^ffcO 
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zzx- ( i i i ) mmm^y-^y^^m^co^^ 

ytc^izu^-y^-h. zix ( i v ) mmt^Jr- 
4 y&fa^g&co^-i =f 4 y^^co V ?-yi,zfc& 

[0020] zco^m^mtmnf^co^co^m. nm. 

[00 2 1] 

x h -r & i*-?* t a tcfc v \x m v ^ ^ ti & cr> tcaa l tz ■? a t 

COM— MOtisir^j 7 7-f > 3 0 SrTjrf . %co-fc<%>M 
7° "7 4 y3 0C(i, 7x7f • Xf-i>'3 2. T^f^ 
7"3rifr^ (ARM/tA^) -r'n-F ■ Xf-v'3 
4. ^7-^3 6. .X^E'J • T^-feX ■ Xf-y'3 
8i3J;LN7-f F • ><-v9 ■ Xt—'JA 07^£irC^ 

IffXf-y'3 6, ^'J • T^-feX • ^^-^'3 
8i3J:t;7>f F • Ay? ■ xf-y'4 0(l HSWlc^ 
^(DiiCTiXfoh* 7i -yf- • Xf- ^'3 2 C0T : ^.H XX/ 
*-f x -f r&ifr^T^— H ■ 4 colmlZli. 

4 2 ii . ■ #«^r ft $ co is* A ■ )M F 3 - F *r * 
f^^ARM^tw^tPmilit?)^. ft 

^\ #^AM77^>3 0*>»9fc:;»oT3iiaj?*iS 
— 5i<5DARMtfH*-&±j£Lt\ f(?)y>A' • A-f Fn — 

fW*Tfre-£>£. jp^^A • / W F H^MWi. 

coARM^^^'^ix^col&f^^fla Z t SII 
U — iOSH^yVN' • A>f h3-K^, *fc 
ii^IH^v-^f-A^S^o J: a (c^f zmmizti^ 
Xii, jy>ys -ysM Fn-F#4HCefco-a#5E§ri.|>ft 

^ zmm-t&cotz^ < o^ARM^^ii s/i 

Z\co-?/l>j-xf'-yy°mmz. 7i7f •Xf-y"3 
2 COT SETS C 9 . Lt^t, ^M(cMIR$^AR 
Mtft^S^fii^A • y\'>f hu— FS-^^rU • i/X-rA 
K7i 7f Lt < &co(zMMmmZir%:V\ ^>A 
• A-f Fn-FifMHi. a^<7)S-ST ^ U • yAfi 
^>A;-C>f Fr?-F§3iPJJ)f£r-*M?- 
h-t&fzbbtzZcOJ^V ■ isXy-MzmKz&fflmtynz. 

[0022] =t o (c. ^mm.xr--^ : 4 2 

i±. a-t y^^(cii,t . ^^mm^t- Yxmt 

#&Tt!jfE LT * ^ f < y'^^-co'fa - F Srff o . 
[0023] 7° 7 A y 3 0 V >T , ft^lSlR 

J*X-i/4 2#. *f«-r-g.ARM^S-^t^L. -7 
/I^7°F?-?*:1>LT;M -f -f y^^fa— <?3 4lz 
m^ix&$W&&J)im*:4if8.-t2>i>cob LXM^ti 



3 4izmhiih\^<^fr<r>immt&mm^*±m- 

h> 7*^r^cr)^-t-fl:ti5V^T , b*>y F • 

^yyvco^m^mtrmth. ztit>co%imi±. &r 

mmt. ^^'jmzmm^nx^^^^A ytc^n 
xiznfe-t&zbtfxzz^m^ t- ^*4h&»^a 

-^iJi: IX . ^=r< 7^4rii. f -< 7"^r^rt 

w«iof ■/ f zmm^&cox-x'h >o . . t 
fflm^zm^^ztizx^x, zuzmm-t&zbtfx 

iItS^-^7VFOj£±$^^2:. ^iK>^"r 
a 7t'^x'i3-^3 4 tcil^ix^, . Mm$titz*J t 
>s y'^Ss^coftco^-i t- ^ 7'^^f=n-? - 3 4 till 

[00 24] H2<i. M^^^yNMT-^^ >44*rfiJ 
Tfcfh. ZCOffllZio^X. yXfAtli, 2^^-ff- 
-f 7'£^T3-y4 6 , 4 8 h.n*4 -T A 7%$;^ 

5 0(i, ZtlfiK *4 r-i ^SrifrfrSrlM?- «fc 3 
ffiz.tztl&mfiX'r- : J5 2, -Xj—iSSAH 
ilfyJ F ■A'.y? • ^f-y'5 6(;j;oT^UIS 

^fn-f soil y^^i^A f-H y'tz 

3 a^^M y~ 4 ytc^^v—is 3 yfrXfoh ) ^ 

•>'5 2 £&ttl LXZh.^3 1 Otlh^^-f t- -f 7^^1^ 

7^^- ( 4fc«3&*§*i*:*>r -r y *i 

^3-/4 6 , 4 8KioT*tR$il**iI«fS-f-fc 

[ 0 0 2 5 ] V3 ylZH\,^X. 7x7f -Xf 

7^f7ly ? -^arfflV ^ & #^£0^11^: - F L T . 

^73-/4 6 . 4 8 4^fi 5 050 1 OlCiatKWCK 

[00 26] 03{i. MA'fr^^y^x'yf' X 

Py'7?6 0li S5tft^7- F (II) r^t'J • £y 
^fAH7x7fLt. rfL^*-^7-F • A* 7 7 
T 6 2{:ft^tS„ ^-%V-F ■ Ay 7r6 2ll 
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H mtfa- H § tlX V %T . f3- K£<%*> 
♦♦7— KC*TJWft"rv^ftfc>liV^O-Cfc % 7xy 
f- • o i/ y 7 6 0 {iMo^iI^tfHry— F *r^^ V 
^7x vf-$ft£&Otfe^7-Ftg#$;t£=fc?ffi 
<. -f^h-h. X4 V? ■ '<yyrCD&mZ. %tli>W 
il«LT#Stt- 4^7-HSM >?-<J-7ZtL&J; 

[0027] m^ztitzmzts^x , • JU h n 
oar^w bzmtRL, $>^mmm6 4iz&%iT &z 

— F • A'.y7r 6 2fc^SIRSC6 4(c(±S^, ;*M-f 
-f /^rW7x >y^§*VC-f3- F£iX& Sffll,^ 

[0028] Ftt. —RX* U K7 x y f- 

§*VT7-F ■ a- 7 7t 6 2F*I(cSm§ixSChz; i ^ 
m— O^V— Kti, #^-aiRa56 4* i ARM^ 

[0 0 2 9] 7'n/7i ■ *}*?>9imi. m&mRzti 

«£fH^4£fcj&*-C& S J: 3 fc, 7 0 7-f ><DX^— 
i/lZ®^xmt>tl&. m^ARM^^U-iy a y 

[0 0 30] 124 li. ^A 7 7r6 2K^«y> 
m* • *4 F 3- F*^-*EtAE£,r fc Sr««Wt^-r. 
sPl^-r— ^'•Cli, 1 >V%-3^§Sr*r-f SvM-M ■ /< 

■f-^'(i. *§75<3yNM FT£>-?t\ «'JH7i7 
f-$*VCU& 2o^)^f§^7- FIBJtcSrt:*** 
a*M- ys-f hn-K^tf)!.. Cri^so^y— FfD 
jSWiis ^<7 7T 6 2ft{C??3ELTio i y\ ^COtZib 

K(^T-W'5JS:^£7)^iOC(7)ii^* i '0 ( s p a n n i n 
g) (CioT^^iX^^. -!30i?)y>A*. y\-f h 



3-MW77T6 2^4>^|j?^fLT^-S.^4> 

ti. **>»tf«!Uia«, Htfl=£ LTV ^UTFtf^v - 
Ffr^y'vA-A^ Fn-F<?>f3-F£ii£{t.2>i:£. 

[0031] M4iz®mzti&m&XT—i;te, mz-m 

Ztll&rtt?- FltltC * fc#.S> . $fc0dMS"7 - fi 

MM ^tM yc^Ur ( s t a 1 1 ) izX-oX. mQ}%-& 
K^^N' y 7 r 6 2 tC»«$nS S T35E$*t 

£*)i>M^<7)X\ znmi±l£$mMI,zL1)*ft£.L%^l> 
cOTh"), Ltztf->X. 2o^IffSfa-KT*^ 
V- VfSoJXfib € i tztfh Z k itIRWWCft 6 . 
*56fi^-* s #^-M- 7 7 ? 6 2 -7— K cr>&* b m 

• y \M h n - h com t MmzWZ& ZtiX^&frZofr 
com*lrZm&ZbtfXZ&J:otz*:^X\^. 

[00 3 2] H5{i. 7*Dt7t' 37104tl/y^ 

^ ■ m>7 106 ^-t-trf"- ^^aa^^ 102 
•t. ^mmmi osn ■ f-^/i^ • ?y- 

tasRL, -eLt-?-ii!i7D-t7t> ^ 

SIRSC1 0 812. ^M T" -f ^ARM^^'T Kl/XoJ 

*^^U • ^>x-rA|*itc#«Six. ra-tr-y-*?- 

• 371 0 4{CiM^»/iSi£Hat^-f-r-f :Tfc4rtMc9l* 
Sif$n^^w?>l><7)T\ tir^fliRffi o 8^p<^'; 

• isXTAVTmlztm-t&Zb. ZLXt Viilf. * 

[00 33 ] ZnmitZ&tf&l/'Jx? ■Ay;io6i: 
{il 603 2h" y hJlfflUyX?i>i)^ ^COP*1tf040 

t>h.X^&. i-Kch-h, M'<7>Krift 

|,L,y7,;^li, l/y^R0, Rl. R2*5il/ 
R3T'^>-i>„ 

[0 0 34] Zcr>Uis'X?cr>m-&ii. QXhhfrX?-, 

7 ■ Jr^vvYxm?mzW$.%ivz^hfrt.tz\±x? 
•y7 • ^yyVX^t&ZJtmZtLX^Z. X9 

v z/x rcom&ftx-i i-rticD v fx-h -» x i> i v >. 



*(8> 002-1 1 6908 (P2002-1 1690 8A) 



o//^rt* imm $ti&. «ui % «*aiR 

Si 0 8(coivc^»7v tfy^l 7£>W5r£>ttJB 

STAT* 00000 

RO » EMPTY 

Rl - EMPTY 

H2 - EMPTY 

R3 - EMETY 



STATK 00 100 

R0 - T05 
Rl = EMPTY 
R2 EMPTY 
R3 = EMPTY 

STATE 00101 

RO - EMPTY 
Rl « TOS 
R2 =» EMPTY 
R3 - EMPTY 

state: 001 L0 

R0 ■ i'MPTY 

Rl : £*1PTY 

R2 • TOS 

R3 » EMPTY 

STATE 001 11 

RO = EMPTY 
Rl - EMPTY 
R2 - EMPTY 
R3 - TOS 



STATE 01000 

RO - TOS 
Rl - EMPTY 
R2 = EMPTY ■ 
R3 = TOS-1 

STATS 01001 

RO - TOS-1 

Rl « TOS 

R2 « EMPTY 

R3 - EMPTY 

STATE 01010 

RO - EMPTY 

Rl - TCS-1 

R2 - TCS 

R3 - EMPTY 

STATE 01011 

RO - EMPTY 
Rl - EMPTY 
R2 =» TOS-1 
R3 - TOS 



m i 

[ o o 3 5 ] m i f*rcte. msmnwrnn 3 . y f *>\ 
[0 0 3 6] lasKM^sfiSctotc. 

3-FJ1. J 2, J3C0g|iUi* rKuxnji&x^y 
• 5^;*x^a»£^*8iliffll 0 8 
ts ifr*g?IKSl 0 8!1 A^VA- yv< ba-KiS 

xx/^mm^scom^co^r y vyy&m&bmzzn 

?il^^J{±. ARM** A 1 lfc-fctfAl 2t7yt^ 
3*14 >Mr A- ysw ha-KJ l^jrf, ys-f h 

^HJ2li, ARM^Aq, A*2i*J:tfA 2 3K 
V>ytr>^£ii& fl fltf&C 5/>A • y\*>f ha— F J 3 
ARM** A 3 1 C7 7 try^§ii^> 0 >^>A.y< 



STATE 01100 

RO - TOS 

Rl « EMPTY 

R2 • TOS-2 

R3 =■ TOS-1 

STATE 01 101 

RO • TOS-1 
Rl « TOS 
R2 - EMPTY 
R3 - TOS-2 

STATE OHIO 
R0 ■ TOS 2 



STATE 10000 



R0 = TCS 



Rl 
R2 
R3 



= TCS-3 

- TCS-2 

- TCS-1 



STATE 10001 



RO 
Rl 



TOS-1 
TOS 



R2 - TOS -3 



R3 



TOS-2 



Rl 
R2 
R3 



TOS-1 

TOS 

EMPTY 



STATE 01111 



RO 
Rl 



EMPTY 
TOS 2 
R2 • TOS-1 
R3 - TOS 



STATE 10010 

R0 « TOS-2 

Rl - TOS-1 

R2 * TOS 

R3 - TOS -j 

STATE 10011 

R0 - TOS-3 
Rl - TOS-2 
R2 - TCS-1 
R3 - TOS 



Mm 7 f- ^TXfohh&^tiXiS*) , tfr*SilR 

J J^Smt-^>ARM^*^^^^J:^aea$ii^ 0 # 
5/+A • y\*>f fn^-KIl i/V^a-K^fAR 

[0037] *2{i. W77t B y/«if s aSB®R 
«»«J!R*feJ:VI^LfeARM**^ia^BI«& 



!(9) 002-1 16908 (P2002-1 16908A) 



(i08)(i. ^ii*^«MBvy e^^Btcteff 

t=«BJHttJB£j*U -en^Ji-HHt:, 7.9 y 9 ■ *u 
yM\ JSinARM^ (LDR#t) 2rfflV^Tl^ 









00000 


>o 


00100 


00100 


>i 


01000 


01001 


>2 


01101 


onio 


>3 


10010 


01111 


>3 


10011 


01100 


>3 


10000 


01101 


>3 


10001 


Q101C 


>2 


OHIO 


01011 


>Z 


01111 


01000 


>z 


O1100 


00110 


>1 


01010 


00111 


>1 


G101I 


00101 


>1 


01001 



*2 



[00 3 8] ^2 7> hfcD. 7*9 v 9 - 

L^X9-y9 • ^7>Kli, X9-v9 • ^^>- H50 

[oo39]«3ii mmz. wmm, g.m&m, a 

•Th. TKUX-sj^* iJfcATR^tHlfcliS 
tlh\%%?)Vi;7.9mt^ WV~/79tfX9 v9 ■ * 

^yy F<vm&<7)imx'hZMzimvx2£it-tz> . 







ftmtffi 




00100 


>3 


ocooc 


STR 


R0 f 


[Rstack) , 


O1001 


>2 


00101. 


STR 


RO, 


[Rstack] , 


OHIO' 


>1 


01010 


STR 


RO, 


[Rstack] , 


10011 


>c 


01111 


STR 


RO, 


[Rstack] , 


10000 


>0 


0110C 


b'TR 


ai, 


[Rstack] , 


10001 


>0 


onoi 


STR 


R2 r 


[Rstack] , 


100 10 


>0 


on 10 


STR 


R3, 


[RstackJ , 


01111 


>1 


01011 


STR 


Rl, 


[Rstack] , 


01100 


>1 


01000 


STR 


R2, 


(Rstack) , 


01101 


>1 


01001 


STR 


R3, 


[Rstack] , 


01010 


>2 


00110 


STR 


Rl, 


[Rstack] , 


01011 


>2 


00111 


STR 


R2 r 


[Rstack] , 


01000 


>2 


OC100 


STR R3, 


[RstackJ , 


00110 


>3 


00000 


STR 


R2, 


[Rstack] . 


00111 


>3 


ocooc 


STR 


R3, 


[Rstack] , 


00101 


>3 


00000 
*3 


STR 


Rl, 


(Rstack] , 



[0040] HtmeOi'A-f&eomiZto^X , 3tat5?^fc 



*\ £tzX9-v9 ■ % -v vxj. • a— Y ■ X^ls— v-g 
ymcrtfklzmm Ztl& g&v ■•/ ty/(7)ttSr^tl, 

ifctf>tC3!ffl . HRLt 2 OJil±£7)X ? </ ? • ^-^7 

yKfr'v^A- h zj— Y<r>W^i^-9ztL^X'^ i Jx9 
<nm^zu-T4>?'1$iriZ>><&gtf$>h%:t>i$. ^17 

X. mZCD*9 -y9 ■ ^7yH5#-iOtS,ffftn 
-T^y^U Ltzt^X. -?;Vy9*im<Dmtz:Z 

tib<nm2izm7fiZtitzi><7)£Mx.&i>e>k-t&zki! i 

LDR P.O. [Rstack, #-4) • 

1DR R3, [Rstack, 8-4] ! 

LOR R3, [Rstack, #-4) ! 

LDR R3, [Rstack, #-41 ! 

LDR RO, [Rstack, #-4] ! 

LDR Rl, (Rstack, #-4)( 

LDR R2, [RStack, t-41! 

LDR RO, [Rstack, #-4] ! 

LDR Rl, [Rstack, #-4) ! 

LDR R2. (Rstack, #-4) ! 

LDR Ri, [Rstack, #-41 ! 

LDR R2, (Rstack, #-4) < 

LDR RO, (Rstack, #-4) ! 



£r/gm$!W&.i3.mmzmffltoX'$>*) . *<?>tz#>. ma 

&3tfrX^&ftgL<7)i' J rs* ■ /\*>f h3 — KKOWCWO 
COB# ^-aKfifl OSCiiT, /n— H»> 
xT<HrtBR*l OST'^-h-r-SctoiMtRSil^^ 

98L0)\J1A9-y? ■ *^yYtf\s l Jx9<Fi%£;<r>Mz 
flPS-f* «fc dtc^L, • AW h3- H^'H^t.^ 

[004 1 ] pmmsvt • h n- K(i. MS$fl 
h79 ;9 ■ ^^VKcOfJcs-ecOi^A- hr?- 

i: O^OM*«-r. ^fc* vY • X9 v9 • T9issy 
(overall netstack action) 
Z^i-&k^oZktfmm2fl&. ffi&Ztl&X9 /9 

•^7>h«. mmziteL-txemftX'&o. t 
tz^s^i\.hx9^9 ■ x^yvnmi. mm&r>m 

PrX'fohCT>X\ m*.. *-vh£fcT9isBytf^iXgfa 

>HB*4i <t L K "SM*ffl{i: , A>f> n - H commzfctL o 

X^ y^ • T9^ 3 y. Ed&im&ZVUisAfmMlZ 
Mf&^tb. 79 y 9 ■ *<<yyYcr>9m (TOS) 



(SLO) )02-l 16908 (P2002-1 16908A) 



«0Sm» 3E»SS* **M*a TiUfm^ 



00000 


+1 


00101 


ai 


<- 


TOS 














00000 


+ 2 


01010 


Rl 


< - 


TOS - 1 , 


R2 


<- 


TOS 








00000 


+ 3 


01111 


Rl 


<- 


TOS -2, 


R2 


<- 


TOS-1, 


R3 


<- 


TOS 


00000 


+ 4 


10000 


RO 


<- 


TOS, Rl < 


- TCS-3, R2 <- TOS -2, R3 


ros-i 
























001CO 


+1 


C1001 


Rl 


<- 


TOS 














00100 


+2 


OHIO 


Rl 


< - 


TOS-1, 


R2 


<- 


TOS 








00100 


-3 


10011 


Rl 


<- 


TOS-2. 


R2 


<- 


TOS-1, 


R3 


c- 


TCS 


00100 


-1 


00000 


RO 


<- 


EMPTY 














01001 


+1 


OHIO 


H2 


<- 


TOS 














01001 


+ 2 


10011 


R2 


<- 


TOS 1, 


R3 


<- 


TOS 








01001 


-1 


001OO 


Rl 


<- 


EMPTY 














01001 


-2 


00000 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY 








OHIO 


+ 1 


10011 


R3 


<- 


TOS 














OHIO 


-1 


01001 


R2 


<- 


EMPTY 














OHIO 


-2 


00100 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY 








OHIO 


-3 


00000 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY 


10011 


-1 


OHIO 


R3 


<- 


EMPTY 














10011 


-2 


01001 


R2 


<- 


EMPTY, 


R3 


< - 


EMFTY 








10011 


-3 


00100 


Rl 


< - 


EMPTY, 


P. 2 


<- 


EMPTY, 


R3 


<- 


EMPTY 


10011 
<- 


-4 


00000 


RO 


0 


EMPTY, 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY, 
























TY 


100C0 


-1 


01111 


RO 


<- 


EMPTY 














10C00 


-2 


0^010 


RO 


<- 


EMPTY, 


R3 


<- 


EMPTY 








10000 


-3 


00101 


RO 


<- 


EMPTY, 


R2 


<- 


EMPTY, 


R3 


<- 


EMPTY 


1DCCG 
<- 


-4 


00000 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY, 
























TY 


10001 


-1 


011C0 


Rl 


<- 


EMPTY 














10001 


-2 


01011 


RO 


<- 


EKPTY, 


Rl 


<- 


LMPTY 








10001 


-3 


ootio 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY, 


R3 


<~ 


EMPTY 


10001 


-4 


00000 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY, 



<- 



EMP 

TY 



1 ) J02-116908 (P2002-11690 8A) 



10010 


■ 1 


01101 


R2 


<- 


EMPTY 
















IODIC 


-2 


01000 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY 










1001C 


-3 


00111 


RO 


<- 


EMPTY, 


Rl 


<- 


EMPTY, 


R2 


< • 


EMPTY 




10010 
< - 




coooo 


RO 


<- 


EMPTY, 


Rl 


< 


EMPTY, 


R2 


< 


EMPTY. 


ft 3 


























£M£ 


























TY 


01111 


: i 


10000 


RD 


<- 


ros 
















01111 


x 


01010 


R3 


<- 


EMPTY 
















0111^ 


-2 


00101 


R2 


<- 


EMPTY, 


R3 


< 


EMFXY 










01111 


3 


00000 


Rl 


<- 


EMPTY, 


R2 




EMPTY, 


R3 


< - 


EMPTY 




011C0 


±\ 


10001 


Rl 


<- 


TOS 
















011CQ 


_1 


01011 


RO 


<- 


EMPTY 
















01100 


2 


00110 


RO 


<- 


EMPTY, 


R3 


< - 


EMPTY 










011C0 


-3 


00000 


RO 




EMPTY, 


R2 


<- 


EMPTY, 


R3 


<- 


EMPTY 




011C1 




10O10 


R2 


<— 


TOS 
















01101 


4. 


01000 


Rl 


<- 


EMPTY 
















OHO! 


_2 


0011 1 


RO 


<_ 


EMPTY, 


Rl 


< - 


EMPTY 










01101 


-3 


ooooo 


RO 


<- 


EMPTY^ 


Rl 


< 


EMPTY, 


R3 


<- 


EMPTY 




C1010 


+ 1 


01111 


R3 


<■- 


TOS 
















01010 


t2 


10OOC 


R3 


<- 


TOS-1, 


RO 


< - 


TOS 










Q101Q 


_ I 


001 01 


R2 


< — 


EMPTY * 
















01010 


-2 


00000 


Rl 


<- 


EMPTY, 


R2 


<- 


EMPTY 










01011 




01100 


RO 


<- 


TOS 
















01011 




10001 


RO 


< — 


TOS-1, 


Rl 


< - 


TOS 










01011 


- 1 


001 10 


R3 


<- 


EMPTY 
















01011 


-2 


ooooo 


R2 


<- 


EMPTY, 


R3 


< - 


EMPTY 










01000 


+ 1 


on oi 


Rl 


< — 


TOS 
















01000 


-2 


10010 


Rl 


<■- 


TOS-1 , 


R2 


<• 


TOS 










01000 


-1 


00 1 1 1 


RO 


<- 


EMPTY 
















01000 


-2 


ooooo 


RO 


<- 


EMPTY, 


R3 


< 


EMPJf Y 










00110 


-1 


01011 


R3 


<- 


TOS 
















00110 


*2 


01 1 oc 


RO 


<- 


TOS, R3 <- 


- ros-l 










00110 


-3 


10001 


Rl 


<.- 


TOS, RO <- 


* TOS-1, E3 < 


TCS-2 




00110 


-1 


ooooo 


R? 


<- 


EMPTY 
















00111 


+1 


01000 


RO 


<- 


TOS 
















00111 




01101 


RO 


<- 


TOS-1, 


Rl 


<- 


TOS 










00111 


:3 


10010 


RO 


c- 


TOS- 2, 


Rl 


<- 


TOS-1, 


R2 


< - 


TOS 




00111 


-1 


ooooo 


R3 


<- 


EMPTY 
















00101 


i i 


01010 


R2 


<- 


TOS 
















00101 


+2 


Cllll 


R2 


<- 


TOS- 1 . 


R3 


< 


TOS 










CQ10I 


•3 


10000 


R2 


<- 


TCS-2, 


R3 


< 


TOS-1, 


Rl 


<- 


TOS 




00101 


1 


ooooo 


Rl 


<- 


EMPTY 

















«4 

[oo42]i2. msaxt^Aizm^ix^mii 

C 0 0 4 3 ] W£h\fM. fkVcii £l*Z- •'/ b ■ T91/ 3 
v<rm<rm{%\i. tfr^SKSB l 0 80^i/-y 3 v<r> 

mmmcrmmzfoh) ^mm-t^^zm^^tih. ft 

x T t V y b V x Tcom^-tiy^z <fc o T ^ ^/Wtf 4 

[0044] »Tffl8r>''-W< • A>f h=j- KOgfcft*^ 
fl*6*felTfc«S, tVttjim&t&iS*'* • bd- 



(CL 2) 302-116908 (P2002-1 1 6908A) 



iconst_0 

Operation: 
Stack: 



iadd 

Operation: 
Stack: 



— lloadj) 

Operation: 

Stack: 



Push \int constant 

. . . -> 
0 

Require -full — 0 
Requi.rt-Ejapty - 1 
Stack -Act ion - H 



Add int 

... t valuel, value2 «> 
. . . , result 

Require-Full * 2 
Require -Empty => 0 
Stack-Action - -1 



Load Vong from local variable 



.... value. wordl, value. word2 

R*quire-full = 0 
Require-Empty - 2 
Stack-Action - +2 



lastaro 

Operatio/i: 
Stack: 



Store into long array 

, arrayr»f, index, value. wordl, value. word2 



land 

Cperati.cn 
Stack: 

valu«2.word2 



iastore 

Operation: 
Stack: 



Require-Full - 4 
Require-Enpty - 0 
Stack Aution = -4 



Boolean AND lcng 

. .., valuel. wordl , valuel . word2, value2 .wordl, 
result.^ordl, result»word2 



Require -Full - 4 
Require -Empty - 0 
Stack-Action - -2 



Store into int array 

axrayref, index, value => 



ineg 

Operation: 
Stack: 



Require-Full. - 3 
Reuuir«-Empi.y - 0 
Stack-Action - -3 



Negate int 

...» value -> 
. . . r result 

Require- Full - 1 
Require- Empty - 0 
Stack Action - 0 



[004 5] fuaOi^A. y\M hn-^^^t 
— ;U K r TOS-3 j , r T O S — 2 j > ^TOS- 



1 j , TTOSj, TTOS+lj TTOS + 

(specifier) bW*Wkt htlh . l"TO 



(H 3) )02-l 16908 (P2002-1 16908A) 



icons t 0 


MOV 


lload__Q 


LDR 




LDR 


iastore 


LOR 




LDR 




CMP 




BLXCS 




S7R 


i.astcre 


LDR 




LDR 




CM? 




BLXCS 




STR 




STR 


iadd 


ADD 


Ineg 


RSB 


land 


AND 




AND 



tosM, #0 

tosi2, [vars, #4] 
tos*l, [vars, *0] 

Rtrap2, ;tos-2, #4} 
Rtmpl, ;tos-2, 10] 
cos 1, Rtmp2, LSR 85 
Rexc 

tos, iRtropl, tos-1, LSL #2] 

Rtmp2, [tos-3, #4] 
Rtmpl, (toa-3 f #0] 
tos 2, Rt*p2, LSR 15 
Rexc 

tos 1, [Rtmpl, tOS-2. t.SL 131 ! 
Cos, [Rtmpl, #4} 

tos 1, tos-1, tos 

tos, tos, *0 

tos-2, tos-2, tos 
tos-3, tos-3, tos-1 



[0046] m3*<OS*Cfl!oT^- F * x 7SIP^- 



Initial state: 

Instruction: 
Aetion=-l) 
Condition: Raquire-Fuli>0 
State Transition: 00000 >0 
ARM Instruct ion (si : 



Next state: 



00100 



00000 

i2dd (Recuire-Fuil-2, P.equixe-L.Ttpty=0, stack- 



00100 

LDR R0. [Rstack, t - 4 j ! 



Instruction: 
Action—:) 
Condition: Requite-?ull>l 
State Transition: 00100 >1 
ARM Instructions (s) : 



iadd ( Require- ful 1=2, Require-tiapty^O, Stack - 



01G00 



01000 

LDR R3 r (Rstack, » -4) ■ 



Next state; 
Instruction: 
Action— 1* 

Condition: Stack-Action=-l 
Stat* Transition: 01000 -1 
Instruction template j 

ADD tos-1, tos-1, tos 
ARM Instructions (s) (after substitution): 

ADD R3, R3, RO 

Next state: 00111 



iadd JRequire-Full-2, Requi r e-iiinpt y-0, Stack- 
00111 



[004 7] m6lZ. iKoWI^SytA'-;^ h 

•;nM hzi-Vifc&comftlzmLX±t&^vV>7tt 
imiZ. ^'Jx^m^^XcDU^X^ii^XhhZ. 

bizmfctx. oooootss, *&&ztitzmn<n2 

o<5DARMt*HHi\ 2^x^X9-/9 • X^yy K£„ X 
9v? • > K r Mf ^ ^ P O P L , 



1=3. \si>X9Rimzm\miZ1xX^tzX9 y9 ■ * 
[0048] -eLT^Sti. ^-fl^fL^2oc7)X^^^ 

tzn^t h 2 Kc h mmmmii tzmn § ft 2 oco a r 

M LDR^^ff^ixllff^fl^. S?l<7)0>^. 
ttSSliO 1101TW. i^JB-CU-^x^com^i 
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>-(i. X? y? • ^y^tf), ARM STR^^ 



Interpret 



do_icous t_0 
do llo2d_0 
do^ia store 

do la3core 



do iadd 



define g 



do land 



3tatc_QO000_lr.ter?ret 



LDRB 

LDR 

DCD 

0C0 

DCD 

DCD 
DCD 

DCD 

DCD 

DCD 

MOV 
STR 
B 

LDMIA 
STMIA 
B 

LDMDB 

LDR 

LDR 

CM? 

BCS 

STR 

B 

LDMDB 

LDR 

LDR 

CM? 

BCS 

STR 

STR 

B 

LDMDB 
ADD 
STR 
B 

LDR 
F.S3 
STR 
B 

LDMDB 

AND 

AND 

STMIA 

B 

LDRB 

LDR 

DCD 



titzbts*). *MM>HKtt. A-F^x7, V7h^z 

Rtmp, [Rjpc, II]! 

pc, [pc, Rtmp, lal #2] 

0 



do_iconst_ 0 
do I load 0 



do_iastore 
do las tore 



do iadd 



do_'f neg 
do 1 and 



; Opcode 0x03 

; Opcode Oxle 

; Opcode 0x4 f 

; Opcode 0x50 

; Opcode Ox SO 

; Opcode 0x74 

; OpcoHe 0x7 £ 



RO, #0 

R0, [Rstack], 54 
Interpret 
Rvais, {RO, Rl } 
Rstack!, { RO, Rl} 
Interpret 

Rstack!, {RO, Rl. 32) 
Rtmc2, [rO, #4} 
Rtm?l, [rO, I0J 
Ri, Rt.*a?2, LSR #5 
ArrayBoandJ-^xception 
R2, [Rtmpl, Hi. LSL #2] 
Interpret 

Rstacki, (KO, Rl, R2, R3 > 

Rtmp2, [rO, 14] 

Rtoipl, [rO, JO] 

Ri, Rc*p2, LSR #5 

ArrayBoundt.xcepti.on 

R?, {Rtmpl, Ml, LSL *3] ) 

R3. [Rtapl, I4J 

Interpret 

Rstack!, trO, rl} 

rO, rO, rl 

rO, [Rstack] , #4 

Interpret 

rO, [Rstack, #-4]! 

tOS, tOS, #0 

rO. (Rstack), #4 
Interpret 

Rstack!, (rO. rl, r2, r3) 
rl, rl, r3 
rC. rO, r2 
Rstack!, (rO, rl) 
Interpret 

Rtnp, [Rjpc, «ll! 

pc. [pz r Rtmp, isi #?} 

0 
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Stace_0Q00O_ 

statej)ooao_ 

State 00OQ0 



State OOOOO 



StateJ30000_ 
State_000OO_ 
Stat«_00006_do land 



DCD 

DCO 

CCD 
CCD 

DCD 

DCO . 

DCD 

do i canst 0 MOV 
8 

Go lloadj) LDMIA 
B 

do_iastore LDMDB 
LOR 
LDR 
CKP 
80S 
S?R 
B 

do_lastore L0WD8 
LOR 
LOR 
CMP 
BCS 
S7R 
SIR 
B 

do_iadd LDMDB 
ADD 
B 

LOR 
RSB 

e 

LOR 
L0MD3 
AND 
AND 
B 



StateJ)C100_Interpret 



LDRB 

LDH 
CCD 

DCU 

DCD 

CCD 
CCD 

CCD 

DCU 

DCD 



State O0000_do ioonst^O ; Opcode 0x03 

State 00000_do lloau_0 ; Opcode Oxle 

State -> 00000_do iastoro ? Opcode Ox4f 
State 00000~do "last ore j Opcode Ox50 

State OOQOOjio iadd ; Opcode Ox60 

State_00000_do_ineq ; Opcode 0x7 4 

State_OOOC0 do land ; Opcode Ox?f 

Rl r 10 

State_COlCl Interpret 

R»aca, (Hl,"R2) 

State Ol0l0_lnterpret 

Rstackl, <R0, k1, R2\ 

Rtinp2, [rC, *4] 

Rtapl, [rO, #0] 

Rl, Rtmp2, LSR IS 

Ar c a yBoundCxcept ion 

R2 r [Rtmpl, Rl, LSL 12 | 

5tate_00000_Interpret 

Rstack!, {RO, Rl, R2, R3 \ 

RtcnpZ, [rO. #4] 

Rtmpl. [rO f #CJ 

Rl, Rtnp', LSR »5 

Arr a y 8 oundXxce u t 1 on 

R2, IRtmpi, Rl) LSL «3| ! 

R3, tR-mpl, 14] 

State^OOOOO^Iatecpret 

Rstack!, (Rl, R2) 

rl, rl, r2 

State_00101_Interpret 
rl, (Rstack7 14)1 
rl, rl, #0 

Seate_0OlOi_Intecpret 
rO, [Rstack, t-4]! 
Rstack!, (rl, r2, r3) 
r2, r2, rO 
rl, rl, r3 

State_02010_:nterpret 

Rrmp, (Rjpc, #lj ! 

yc, (pc, Rtitp. lsl #2] 

0 

State_G0100j±3_icon3t_O ; Opcode 0x0 3 

5tate_00100_do_lload 0 ; Opcode Ok Is 

St:ate_Q0100_do_ia store ; Opcode 0:<4f 
Sea tBj^0100ji3 LAs tore ; Opcode 0>:5Q 

State_G0iQ0_do_iadd ; Opcode Ox60 

State_C0100_do_ineg ; Opcode 0:</4 

State_0Q10a_do_land ; Opcode 0::?g 
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-StateJ>Ol0O_do_iconst 0 
; Stacej>OlOO_da_lloadJ) 
Stata O010O do iaacore 



State 00100 do lastore 



Sta te_00 1 00_do_i.add 

State_00l0O_do_ineg 
State 00100 do land 



State_01 000_I nterpret 



Stat e_0 100 0_do_ i co ns t _0 
State_0i00Q_do_lload .0 
State 01C03 co iastbre 



State 01000 do lastore 



MOV Rl, 10 

B State_01001_lnteeprec 

LDMIA Rva*s, <rl. R2) 

B State_0U10_lnterpret 

LDMDB Rstack!, {r2 f c3) 

L3ft Rtmp2, [r2, 14] 

LSR Rtmpl, [r2, *0] 

CKP R3, Rtrcp2, LSR 15 

BCS ArrayfioundZxception 

5TR R0, fRtmpl, R3, lsl 12] 

B state^OOOOO^Interpcet 

LDMDB Rstack!, tri", r2. c3* 

LCR RtJop2, [rl, t4] 

LCR Rtmplr (rl, »0] 

CMP r2, Rtmp2, LSR »5 

BCS ArraySounuEjccepeicn 

STR r3, [Rtapl, r2, lsl #3] ! 

SIR rO, IRLsapl, M] 

B Scat«_00000_lnterpret 

L5R r3, [Rstack, 1-4 1 ! 

ADD r3, r3, rO 

3 State_00111_Interpret 

RSB rO, rQ, #0 ™ 

3 State_00100_lnterpret 

LDMDB Rstack!. (rl, z2, r3) 

AND r2 r rO 

AND rl r rl, r3 

B State_010lO_Ititerpret 

LDR3 Rtmp, [Rjpc. #1} ! 

LDR pc r [pc, Rtmp, lsl 12 J 

DCD 0 

OCD state_OlOOO_do_icwnst_0 

DCD Sta::e_0 100 3_do_l Load 0 

DCO State_0l000_da_iastore 

DCD Srats_0L00C]]da]]lastor3 

DCO Stat e_0100G_do_i add 

DCO state__010QO_do_ineg 

DCD s:ate_C1000_do_land 

MCV Rl, #0 

B State_011Ol_lr\terpret 

LDM I A Rvars, {rl, r2* 

S State_l00lo Interpret 
LDR rl, [Rstack., f-4] ». 

LDR Rtmp2, [R3 r 14} 

LDR Rtmpl, [R3, »0] 

CMP CO, Rtnp2, LSR $5 

BCS AxrayBoundE.tception 
STR rl/ [Rtrapl, rO, isl #2] 

B StareOOOOOInterpret 
LDMDB Rstack!, (rl, c2) 
LDR Rtrep2, U3, 14 ] 

LDR Rtmpl, (R3. SO I 

CMP rO, Rtmp2, LSR IS 



Opcode 0x03 

Opcode Oxl* 

Opcode 0*4 £ 
Opcode OxSO 

Opcode 0x60 

Opcode 0x7 4 

Opcode 0x7 f 



State 01CC0_do_iadd 
S ta te_C 1 000^dc_ineg 
State 01000 do land 



SLate_ 
State] 
State] 
State" 
State" 
State] 
Stato] 
State" 
State] 
State] 
Stata" 
State" 
Stats" 
State" 



CI ICO 

"iooco" 
ooioT 

CIOOx" 

OliOl" 

10001 

OOllo" 

01010" 

01 no" 
icoio" 

QCIU' 
01011" 
011U* 

loon" 



Interpret 
Interpret 
Interpret 
Interpret 
Interpret 
Interpret 
'interpret 
Interpret 
Interpret 
Interpret 
Interpret 
Interpret 
Interpret 
Interpret 



BCS Ar tayBouncException 

STR rl, [Strapl. rC, lsl #3J! 

STR r2, [Rtropl, *4] 

B State_00000 Interpret 

ADD r3 f l2, rO 

8 State_001Il Interpret 

RS9 rO. rO, *D 

B State Oi000_lntorpret 

LDMDB Rstack!, (rl, r2 \ 

AND RO, RO, R2 

AUD R3, R3, Rl 

S State 0 I 000^1 nterpret 
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[0 04 9] X?y7 ■ XitisslsnfiMfrh 

te£&f : -?cD2^cr>7—v:i l zJ:^Tftm£tl&'r—? 

■ TWrt^^'-^2o^y-F£Mt^#££^r 
•f&it+rrt ■ bn-h'tfH*- r^ D - h' ( 1 a 1 o a 

l>2oO r 7-K(i. ^ixty^Wk^^th 2-PO'7— 

[00 50] r 70-Fj^', f-^7H^ 

zm*WkLhZb-%<. TV-it^y ^ y^tLizX9 
•v 9 ■ V Y CO— &r&J%:Wm<Ofzibcr>-t-ftfr ^ ;jx 

9 ■ X^-X*^-?&tzMzl£. ■ >U hu-K 

-^ 3 > (STRs) tfMfiZti. V 1 JX9$\\£MW&. 

h—fcWkcotztbcox'^—x . 
[00 5 1 ] % f-^W*-;y3y*«7W 

fcLT 2 ^T'tC5t<1f^i3 it^S 
S^f^SrSK: L, *o ro 1 001 j 5rl7-y fcrvy 

-Kj fSHHi, 3oOARMifr^(2SfitfMt:£fc.&. CliX 

mtm&ttii-xm^. x9 v9 ■ x^vvYvmmzM 

[0 0 5 2] fttJ«0 2Oi7)A RM^*-Hfl t^cflfc, ^ 

#4 yfcrtftsmAf-hltzmizgi^xteO. 
LxnfeZ tifz WX9 tu^^&XhhZb Iz&jBt? 

[00 5 3] ARM^^-^r^rttf)ftgW)«^ 
{*, S27W^7-K5: < X9-/9 - ^yh'rf 

ft*T&S<75-S\ Zcomzj >9y7°Ytf%±lfz^. 
Wi#*OBT»*TJ!UISiv*\ ZftlzXK). X9 
-v? - X^yyYzmttf hv : J x 9cr>-?y vyfim 

Steffi. I. . CcOWcfcOT, -?v\£>f r #3ttt* r 0 1 



0 1 1 j ^fcSSfcU *1x\tX9-/9 • >?co%iL 

nAjjg&t&iVJ yr ! 'y9xm.i)^^.cov s Jx9X'h 

hZbi^L. Vi?X9Z-£l l Z~?hZb\±*:ixt>tfm$ 
VX^^z\@.ZX9 v 9 frh®L ] OVk<Zbl,zmL^ZbX 

[0054] r ^n— K(laload) j fii<$<7>££tii 
<T>X9y? T9'>3>tf. ls : JX?fol,Z&ft%i\hX 
9v9 ■ *U>YV>&z:&z.%Wzi>frfrht>1 t , v 

cr>*^U->>s XDmWzmLX'ftbtLZ,-? •■/ 

m<7y%M±, mtztiz-;^'*- ha— y cornet 
Lx-£a^miRmz;\- Y^^rt Lxm^ttixa 

0, ttz ryu-Yj ^cOW&bLX^ixh r XV 

>1yjt-91>z£ *)1&*£tlX^$>. 
[0055] ZO)®W<DMl±. 1 OOW«<0<hfrTli* 

[ 0 0 5 6 ] H8(i. Ijra^JtfB^iWSWKrflaKrrs 7 
u— • ^v — YX'hh. Xf7710T, ^>y\--yN'-Y 
h3-KW*'JH7iyf5fti, Xfvri 2 

WPUSHfeil/POP^lz-ys^ Xf'/Tl 

t-ti , ss^fe ct i«7tim&3kmmmz ma $ ri^u 

t V ^ 0 Z. t IZ$> 0 n% V ■> Z t tC&«-f h Z c . Xy- vT 

1 4HXU'x^-y7'l bv'&.h^W^XbK Xr-yTl 

[00 57] Xy--/TlSX\ M^-fS -»^" • A>f h 

3 - h ^)/c^toS3i^^ yriy-h i*it-#^ $ ii $ gg l ^ 

ARM^j-'. Xf771 OT^i-yf-^il^^M'- 

h . $ ftT v ^ a R M IrtrifiW&tfMrtrZh 

{f, Af7 7 , 2 1ll m?T$tl&fiii?cr>>—-y>XlZi5 

IZfrtsfoh-f. Wmm^TL. Itztf^X. ^x 

r-^co^mf/y-^nxh *) , 4 >??7° y ^tixn^ 

Kt=3BK L . <i|tfitW 53-T4 Z b ^^(C^t 

iS. 7720?cOfXh* { < ©f^O/SM hn-K 
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^7 a • z^yfmnmmtfju^ztiz. 

[0 0 58] X7 L -y7°22i±, ^tE^A RM^*^T 

^FjWtjWU*. A RMft*# * 

7 i -/7*2 6T<Iix4>i0^tO^®iR$tL. 5a*Hi.x-f 

StiXf •yT2 8(CJft», S*W?- >W 

[00593 m&izttz. 4 ysyyvtm^fix^ 

^m^wm^ti^m^mv&mzm^-th. >w f^- 
k • ^-yyxz^-r ■ -#4 yhtLxwm 

7 72 2 T'mEMft*¥<D A R M ft* £ H*t L fcffcfc , 

"fVV'V— F ■ is—5ryX\ft<7)&m<7)-fii<$X'fc& 

Srfetf, Xt--vT2 Hi, *(:rn/7A • ij*jy9to. 

fi§riT^£ARMifr^\ is—ryxizlssft&Millbto 

Ji, • AW h 3- HW^^T«O0BWB*K* 

'fshtih t # . • F 3 - F<5D£*#3^?t£ 

[00601 19(1 >->A. A>f h3-h'(0Ah'j- 
SiRSiifcARMifr* ( £fcii*tJ&r-2>i&J 

HtT£i6Wri> • ^ F 3 — FS3IR^--y F 6 S 

-FHiRIB6 8(i, ft*T-> , ru-hSr^V^-cmt6 ! 5rv f 
-tA • A-f h3— FirARMftfr^fciiARMft^v' 

-^v^taiR-r*. • h a— F*#£fT$ 

i^AA-* Frr— FStRi— vF68ti. Xl/y 

F ifctt ? x ? (H<o* - V vrkmgfc i> <wz*g 

[006 1] Mm&iS-rJ* ■ W hn-W, dri^co 
A . A-^ ha-HffiRa^'yheSSflsti-JtlROI 

-f l> aw h a- F(i, jSSW— f v ( -^co i 3 ^yu- 
x y<nmtRmi£Z<?>Bm9<Dmc0JTl<z5-z. L>ixX 



• A^f h=j-Ffc^^STFU*lc#&r4i«0-Cfc 

>^ • a^' y ^ 7 o*\ Xy-y'i- y y^" • it 
j^g ytfxtriSjL— vy? ■ 3— F'vtftfHfc^ 

[0 0 6 2 ] HI 0(i, ^gc^H^co^U-^a V 
SriOSSIBtcW^t. A-K7x7>V7h7x 
rt<OH-C<O^^^O*«i*0!K5-t4. £XW*J< ■ 
jU Fa-Fii, S/>^- h3— FSRi--y h6 
8TSff$iX, X7-y?7 2X*f7y?%m / J'-Z'£&i> 
<7>ffh* Xf777 4t, ^<7y^fS^0C5'ML7i 
i^'aAHCO^tfi y^^tT^fLl.. fi^ytmtfO 
tc?'J3SLT ^^=Sr^> ( yAfACA-b*7x7t'iA2 ! 
X.7tfHff.^coffi, i/iti-x— if^Iffll/To^^A Lfcffi 

T\ -iX^a-yy/- 3- F*%e7-t& 

H^xTCRSii. Wtmjfi^vTl 2 tat 
ffL, ;;t'^y>^^ • F3— FA s 7x yf-Six 

T V ^ccOT" , -I CI T-^- ixfifr L V ^ 0 X'\±% \ mzM 0 & 
tf. **>ffch9iC, Xf-/77 6tWya- 

®mizwt>&£tixi>x^. 

[00 6 3] ^f7774t<7)fXfj\ #^y?&0 
Tii^'c^O Z t Zvk-tt , 777 8ty>A* • 
Fa-Ffr'7i y^$fx^>. Xf--yr80T1i. 7 
x-y^-$rt7t/^ F3-F*v Xf 7782-CA-K7 

xi\ J>4^ti, i OlSJft^flSr^t U L^'o 
T . 7784 T'<7) y7h7x TM^OfcrttCiMtE $ 

T^l^tciiaiSjx. ^ix^Tf Si, MPIi^-F 
^xTtMStl. Xf 777 2t. AMh 
:-K*7x7ftS tziblz^ Tyyfik&irZ+t 

[ 0 0 6 4 3 m 1 1 Ji. (feWMffllSat^ . ^t- 
•y7 o 8 6T-c03!rai0Wis(C^f ft^ff-f" (^y'x 

- 'J y?'m^) m&flto (deassert) b $7X 
•S. Xf7 788t. 7x7f§tl^vV^ h3 

- F A { ^3E *tlX. ZtltK A-K7x TiaiR^^- 
h-r^,#|$AW F n — F X'fo &frk*o tztih. /v- 
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or, mwtfwsi vyb*7*T<\bmiHzti. arm^ 

h . >U h 3 - H / \- h* * x THIR 1- -f 5 
#*Kritf>-?&fc.*i\ MJIteXx-y 7*9 2^31^, 

A>f h =?- KSStRJ--./ h 6 8{c<£ 0 1 -?J3LbcoARM 
#4S7»-r yxxUftZtih . xf7790 fc{4 

*ifc*r£li\ Wmtx^rv 7*9 4fc:ji*, -f-CLT'i^fl 

J«ISBn& (assert) fc Sftl. . tfMtfS^yfiTS&St 

■fZt^K. 9A~?-*^-Xb-$hA >?77°h<7)Z 

[0 0 6 5] HI 2i4, 01 i £&wc£jft3*i&rirt 

6«. w^<^)«iiaaT<o». 9A-?-m^mmmz^. 

fSfrh. ■1<7)7J 9VT ■ ■ - < V 

9J7h{mt l z£.-?X%ilti s 9 VTZtl&i.X'y y-f-9 
8[*Uzm&Z1X&. 7-yi?-9 8c7>m7J(4, AND y* — h 
lOOKAoT, Xf 7/9 4 X^b S*lrt:ifHWI-f 

tmmmz&-£*ti& . y ■■, -yhzti. ta&mn 

tflf&JbZtlhbZ. AND^-MOOWHJ^fcLt 
4>?57htf&AZti, A >?-y7'h<7>h>Jtf-b 
Ztil±. WMA y?77hM<?)it*yXfArt 

xa- 'J y / • g y ^ Hfft 5 , Ay9y7 

^/^XiS4 tl»^t77f985-? l J T-T & 7 y 7* • 
9A~?- ■ A y9 yThm^<7)±&<7)£ ->frifb%i». 
[0066101 3(4, 01 2«0HISSO^U— a > 
£i^-$-§fI^-0-C£>S. 7n-t 7 t- 37- 7o-y7 

mmt. mwm%mmix*±i&. 9A-7-9 6&. m 
^.commx'9^-7-m^i±is.t. &±-cf>z>b&tzx 

■iris a — V >7 ■ ^U—> a >WmkZtl&*& X'h 
hZbZ%i^-?h. 94-?-m*rlZ. y y+Zixh. ft 

mftZix&fAz&&i-hT-jz%mmm%-e±tii2tiz . 

CI4, 2*fc!i3«0ro-t-x^- ■37'7o-^'t'( 

&t&ffi&%i'vs<- >M hn-ra. 77^-7x7* • 

7o-fe7t • 7 a -/9 • 1M 9)V^W.%>. ^-?i\<r)im£ 
Icfctvti, WgZtlX^&G&lbZtltiy ■ 9 A 
ft-§-(4, XT-y'i-'Jy^- ytfWkb 

•$h<r>tf<$&x'ibhc\b *»jK*-4<rtHi*w&tf ^ti 



b%&£ofmLZ^. y y^--9J-?-m-^bft^m 
^&mmitZ± t&ZbX\ Av9yT YEfti&E&th 
%->imb+£ ] 0. *0>ffi&lZy y + 9 8Z9 VTtz+& 

9>)Tim&m<. 

[0067] 01 8i4, ^Af-^ytcft^l 0 

9-yx%$i&ztiz>5& i <n*ry>v-+y i o 2oM5e£ 
W^-f * . zeoftM r- -f T^-ryu— f-v l 0 214, 

jS*l>>'^«**«i6ARM7*5>'f-S:fflv^-C, *-f 
x-f 7*^nfV'fcBtro^'9Al 0 6A^3-/t/S^j: 
0 -rlf-f VS*IT v>4 . ^*^f t- 7H*rf)V— 1 
0 2J±i^. y'Kcft^ 10 4^c7)V9 ->XIZ 

t-<, ^M^x-< TSrtfMH 1 O^co'J^-vici-^-c 

^$s-r s z b m t-«sgsr^*aj-ras 2 ^jkb 1 0 

8tc«i^n*. z\<^W,2<^n^y-^y' t J:^y'}V-^- 

[0068]^f-f 7Kcft<$ 1 0 4 ^fiOHH^ftWr V 9 
— y& X -f < l lOA^y^—ytt. 

#-9"7VP-^-> 10 2, 10 8c7)H^ 0 "C, Dft^ffl L7° 
n/7i»j^-{ -r yX"h^tzfrl$*<i t 4 y"Xhr>tz 

ti>ztmtmz&jEt&&m£m< t, a 

-SMS^ 1^ - v a > ar5S (t S C > {c i -5 T 
^fl^)^7*/P-^>^)"Slff*#i'>&. 01 8coE?'J(i, 
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